Objective: To study the feasibility and 1-year effects on subjective health and symptoms of a network-based geriatric rehabilitation intervention for frail elderly people. Design: A randomized, controlled trial. Subjects: A total of 741 frail elderly people who lived at home, aged > 65 years, without severe cognitive impairment (Mini Mental State Examination < 18), and eligible to receive Pensioners' Care Allowance (a benefit that is independent of personal income or insurance). The setting included 41 municipalities and 7 rehabilitation centres in Finland. Methods: Over a period of 8 months the intervention group received network-based rehabilitation for 3 in-patient periods (totalling 21 days) at rehabilitation centres and a home visit by a professional. Both groups received standard social and health services locally. Functional Independence Measure, subjective health, common symptoms and pain were assessed at baseline and 1-year follow-up. Results: After baseline measurements, 33 of those allocated to rehabilitation withdrew from the study. Of the 343 intervention subjects, 276 attended all 3 in-patient periods. At one year, there were no differences in symptoms between the groups. Subjective health was improved in the intervention group and impaired in the control group (p < 0.01). Conclusion: The network-based geriatric rehabilitation programme was feasible for use among the frail elderly people and improved their subjective health.
INTRODUCTION
The most prominent global population trend at present is the rapid increase in the older age groups, especially the oldest old (1) . In terms of both health and economy, frail elderly people pose a great challenge to all developed societies, independent of national differences in service systems. Autonomous living at home for as long as possible has become a public health priority, and effective measures to prevent or delay disability and institutionalization are urgently called for (2, 3) .
Frail elderly people are a high-risk group for adverse health events, including disability, dependency, falls, need for longterm care, and mortality (4) . Among community-living elderly people, frailty often progresses insidiously (5, 6) . The great majority of geriatric rehabilitation measures have focused on specific geriatric conditions resulting from acute medical events, such as stroke or hip fracture. Non-specific frailty has rarely been addressed in geriatric rehabilitation. Recently, a need for more preventive and rehabilitative approaches has been expressed (7, 8) .
In non-specific progressive frailty, there is no consensus on what types of interventions are feasible and whom they benefit most, or whether such interventions can delay institutionalization (9) (10) (11) (12) . A rehabilitation programme targeted at frail elderly people and designed to support independent living has been in place in Finland since the year 2000. Financed by the Social Insurance Institution of Finland (SII), the programme is based on the networking of institutional rehabilitation providers and local social and health services. It aims to increase elderly people's functional capacity and functional ability so as to enable them to live in the community as independently as possible.
The "AGE" study is a national randomized long-term multicentre project aimed at evaluating this new network-based geriatric rehabilitation programme in comparison with the use of standard health and social services (13) . The research project includes several sub-studies to ensure a multifaceted approach with quantitative and qualitative research methods. The main hypothesis is that frail elderly people participating in the rehabilitation intervention will be able to live at home longer than the control group. This paper describes the subjects' attendance and reasons for dropping out of the intervention, and compares the subjects participating in the multidisciplinary, active rehabilitation programme with those in usual care, for the following perceptive measures: health, common symptoms, pain and exhaustion.
METHODS

Inclusion and exclusion criteria
The eligibility criteria were selected to allow the identification of frail elderly people who are at high risk of institutionalization, but who have the cognitive and physical potential necessary for participating in the intervention.
To be eligible, the people were required to be over 65 years of age, to have progressively decreasing functional capacity, and to be living at home, but having their coping at home threatened and a projected risk of institutionalization within 2 years. As an objective indicator of frailty, they had to meet the criteria of entitlement for Pensioners' Care Allowance. Pensioners' Care Allowance is a benefit granted by the SII to compensate for the costs for the person's care at home. It is granted to people with a medical disability verified by a physician, and a need of assistance (14) . The allowance is intended to cover the costs of assistance, and it is independent of the pensioner's income or insurance.
Exclusion criteria included acute or aggressively proceeding diseases that would prevent participation in the rehabilitation, severe cognitive impairment (Mini Mental State Examination (MMSE) < 18 points), or participation in an in-patient rehabilitation during the preceding 5 years.
Selection process
Subjects were enrolled during the year 2002 in a 2-phase selection process. Initially, potential participants were recruited in 42 municipalities by local social and health care officials, who had received specific instructions accompanied by written guidelines. In the second phase, the representatives of the municipality, the rehabilitation centre concerned and the local SII office jointly assessed the selected people's eligibility and suitability for rehabilitation. The aim was to find 18 people from each municipality to be randomized into intervention subjects (n = 8), controls (n = 8) and substitutes (n = 2).
Randomization and formation of study groups
A total of 741 elderly people were recruited, i.e. 13-18 people per municipality. Following baseline measurements, they were allocated randomly to the intervention (n = 332), control (n = 317) and substitute (n = 92) groups using numbered and sealed envelopes stratified by gender. Each municipality had its own envelopes containing, in random order, an allocation to one of the 3 groups. Subjects in the intervention group were referred to geriatric rehabilitation at a rehabilitation centre in groups of 8 people, while the control group received standard social and health care services. If any person in the intervention group declined to participate in the rehabilitation, they were replaced (Fig. 1) .
Of the subjects in the intervention group, 33 dropped out and were replaced. An additional 11 substitutes completed the rehabilitation groups, while the rest of the substitutes were integrated into the control group. Thus, the final study group consisted of 343 people in the intervention group (IG) and 365 in the control group (CG) (Fig. 1) .
The ethics committees of the SII and Turku University Hospital approved the study protocol. All of the study participants provided written informed consent.
Intervention
Subjects in the intervention group participated in a multidisciplinary, active geriatric rehabilitation programme. The controls relied on standard, locally provided social and health care services. The rehabilitation programme was based on networking between the various actors: the rehabilitation institutes, the local social and health service providers, the SII and various non-governmental organizations (e.g. patient organizations, the Church). It aimed at increasing the elderly people's ability to live independently in the community. The multidisciplinary model was based on current knowledge of geriatric rehabilitation (1, 9, (15) (16) (17) and was developed on the basis of the resources and geriatric expertise accumulated over the years at rehabilitation centres that provide extensive rehabilitation for World War II veterans (18) .
Briefly, the rehabilitation programme was based on a group rehabilitation approach and managed by a multidisciplinary geriatric rehabilitation team. Individual and group-based activities were implemented at the rehabilitation centres. The rehabilitation programme consisted of 3 in-patient periods (5, 11 and 5 days) within a period of 8 months.
The first period and the follow-up period were individually oriented. During the first period, a comprehensive geriatric assessment took place and the participants were introduced to the aims and contents of the rehabilitation programme. The key members of the rehabilitation team (e.g. physician, physiotherapist, social worker, occupational therapist) met personally with each participant. In addition, they had group activities, which in most cases involved physical activity.
A home visit by an occupational or physical therapist from the rehabilitation centre, together with a representative of the municipality, took place prior to the second period about one month later. The second period was a multidisciplinary group-based intervention that included physical, psychological and social activation and counselling, motivating the participants to adopt an active lifestyle, classes on disease management and coping strategies, and recreational activities. The main part of group activities focused on physical activation. The participants were encouraged to invite their personal caregiver (family member or friend) to accompany them for 3 days at the end of this period. An individualized plan for future rehabilitation activities and care was devised for each participant by the rehabilitation team, in co-operation with the patient and a municipal officer.
The follow-up period took place 6 months after the first rehabilitation period. The objective of this period was to refresh the instructions given during the earlier periods and to adjust the home-training regimen, if necessary.
Measurements
All measurements were carried out at the healthcare centres of the participants' home municipalities by 3 examiners, who were qualified physical therapists, extensively trained for the assessments and without any role in the intervention.
Questionnaires were sent in advance to each participant who brought them along to the health centre. Questionnaires were used to obtain data concerning the participants, their current health status, functional capacity, living conditions, use of walking aids and other assistive devices, and care providers. The questionnaires were checked by the examiner on arrival at the health centre and any incomplete sections were completed by interviewing the participants.
Perceived health at present was measured on a 5-point Likert scale (ranging from "very good" to "very poor"). Present pain was assessed on the Visual Analogue Scale (VAS; 19), ranging from "no pain" (0) to "maximal pain" (100). Scores were measured to the nearest millimetre with a ruler. A change was defined as 5 mm or more.
A 5-point Likert scale was used for assessment of common symptoms. Symptoms included 4 questions about pain concerning headache, chest pain, abdominal pain or nausea, and constant pain or aching. Difficulty breathing and feelings of powerlessness or vertigo were recorded. An index (Symptom Index) was formed of the said 6 symptoms by adding up the points (0 = no symptoms, 1 = little, 2 = some, 3 =much or very much). The total score thus varied from 0 to 18.
To assess the participants' cognitive status the MMSE; 20 was used with a scale from 1 to 30; the lower scores indicate reduced cognitive capacity.
Data about the participants' functional ability (Functional Independence Measure (FIM™ 5.0; 21) and mood (Geriatric Depression Scale (GDS-15); 22) were collected and mobility (the 20-feet (6.1 m) walking speed test; 23, chair rise test; 24), handgrip strength (Jamar dynamometer, Sammons™ Preston, Canada), and respiratory function (Peak Expiratory Flow, PEF) were measured by the examiners.
At 12 months, the subjects in the IG were asked to assess their satisfaction with the rehabilitation on a 5-point Likert scale (range "very satisfied" to "very unsatisfied").
Statistical methods
The data were analysed using SAS version 8.02 software (Statistical Analysis System 1999-2001). Differences between the IG and CG groups, as well as between the attendants and drop-outs were tested using Pearson's χ 2 test or Fisher's exact test. Student's t-test was used to compare numeric variables. Differences in the changes between the groups were tested with an analysis of variance for repeated measures or comparing marginal distributions of categorical variables using the SAS CATMOD procedure. p-values below 0.05 were taken as evidence of statistical significance.
RESULTS
Baseline characteristics of the study groups
At baseline, the mean age of the subjects was 78.4 years (range 65-96 years). A majority of subjects were female (86%), widowed or single, living alone in an urban area, and perceiving health deterioration (66%) during the preceding year. The baseline characteristics of the study groups are shown in Table I . The differences between the IG and the CG were insignificant at baseline.
The main diagnostic categories for the SII Pensioners' Care Allowance were cardiovascular diseases in 32% of subjects, musculoskeletal diseases in 29% and mental and nervous diseases in 15%, with no difference observed in the prevalence between the groups. Depressive mood (GDS = 7-13 points) was found in 17% of subjects and declined cognitive capacity (MMSE < 24 points) in 28%.
Participation and dropping out
Refusal to participate. A drop-out analysis was conducted, covering the people who refused to participate after being randomized to the intervention. Age, marital status, geographical location, residential environment, type of dwelling, subjective health, cognitive status (MMSE), depressive symptoms (GDS) or the FIM™ subscales did not differentiate the drop-outs (n = 33) from the intervention group (n = 343).
Interruption of the intervention. Of the 343 IG subjects who started the rehabilitation intervention, 67 discontinued before the end of the final in-patient period (Fig. 1) . Thus, the final participation rate was 81%. Reasons for interruption were sickness, including 2 accidents (64%), exhaustion and general functional decline (13%), refusal (6%) and death (6%). Dissatisfaction with rehabilitation was the reason for the withdrawal in 3 cases, and the husband's opposition in 2 cases. One person's programme was interrupted by the staff because of her inability to cope cognitively in the rehabilitation centre setting. For one person, no reason was available. Subjects were recorded as having interrupted the programme even if they later returned to it. For example, 7 subjects interrupted the programme during the first in-patient period, but 2 of them continued to participate in the second period. Of these, one dropped out for good during the second period, while the other was able to complete the programme.
Most of the interruptions (n = 42; 63%) occurred between the second and third inpatient periods (Fig. 1) . The drop-outs perceived their health as worse (p < 0.0001), had a lower lung function (p = 0.005), were older (p = 0.008) and more depressed (p = 0.043) at baseline than the rest of the people in the IG, who completed all the 3 inpatient rehabilitation periods (Table II) . However, the participation rate was high in the oldest age quartile (78%), in people with the lowest quartile of PEF (74%), in people with the highest quartile of GDS score (77%) and in people with poor subjective health (65%).
Adverse events. Adverse events during the inpatient periods resulting in an interruption of the period included 2 accidents, one of which was a shoulder injury during muscle strength training and the other was a fall at the entrance of the institution. Additionally, one fall occurred between the inpatient periods (Fig. 1) . Some occasional days off from the rehabilitation programme took place because of diverse ailments.
Participation in follow-up measurements.
A total of 645 (91%) people attended the 1-year follow-up measurements (95% of the people alive at that time). The participation rate was 94% in the IG and 89% in the CG (97% and 92.5% of the people alive, respectively). Of those participants in the IG who interrupted the intervention, 48 (72%) attended the follow-up measurements and thus data concerning them were available for the analyses (Fig. 1) .
Mortality, institutionalization and functional independence
By the 1-year follow-up, 27 people (4%) had died (12 in the IG and 15 in the CG). Four percent of subjects in both groups had been institutionalized. The total FIM™ score had decreased in both groups, -0. 
Perceptions 3 months after rehabilitation
By the 1-year follow-up, 3 months had passed since the end of the final rehabilitation period. At this point, 93% of participants in the IG reported being very satisfied or satisfied with the rehabilitation, 4% were unsatisfied, and 3% had no opinion.
In the IG, subjective health improved (p = 0.0337) while in the CG it decreased (p = 0.0193). The change from baseline to follow-up was significantly different between the groups for subjective health (p = 0.0255) (Table III) .
For pain, no significant differences between the groups were observed. By the 1-year follow-up, pain decreased in both groups but only in the IG was the decrease significant (p = 0.0456) (Table III) .
In the Symptom Index, no significant between-group or within-group effects at the 1-year follow-up were observed. Individual questions concerning pain, breathing and exhaustion did not reveal any differences between the groups at one year.
The mean MMSE decreased by 0.4 (SD 3.0) points in the IG and 0.9 (SD 3.4) points in the CG (p = 0.054). At the followup, people with a baseline MMSE score < 24 points did not differ from those with a normal MMSE score for the measures of pain, symptoms or subjective health.
DISCUSSION
This study showed that it is feasible to design and carry out a large-scale multifaceted network-based rehabilitation interven- 2 Measured on a 5-point Likert scale, alternatives "very good" or "good" / "average" / "poor" or "very poor". FIM™: Functional Independence Measure; MMSE: Mini Mental Scale Examination; VAS: Visual Analogue Scale; GDS: Geriatric Depression Scale. Network rehabilitation for frail elderly people tion for frail elderly people. Despite the fact that the participants were frail and had a high risk of institutionalization, most of them were able to carry out all 3 in-patient periods of the rehabilitation programme. The programme prevented deterioration of subjective health, a global measure of disease burden and well-being. However, due to small cell sizes of different complaints in the context of frailty, it was difficult to show improvement in any single symptom, such as pain. The target group of the present study consisted of the frailest elderly people living in the community, who were selected on the basis of their increased risk of institutionalization. Consequently, specific diagnoses were not used as inclusion criteria. The aim was to slow down the gradual progression of disability and thus to delay institutionalization (25) . The study was a randomized "geriatric evaluation and management" trial with a multidisciplinary approach to frailty. As far as we know, there are no earlier research reports concerning rehabilitation targeted to frail elderly people with no specific diagnoses.
Among frail elderly people, adherence may be a major issue in interventions of this kind, and consequently, an annual dropout rate of up to 20% is considered acceptable (3, 26) . Given the high age and frailty of our participants, the attrition rate was low in our study. Approximately 90% of those allocated to rehabilitation participated in the first in-patient period and 81% were able to complete all 3 in-patient periods. Prior to the first period, most of the withdrawals were due to refusals. During the course of the programme, acute illness was the main cause for interrupting the programme. The drop-outs were older, had poorer subjective health and more depressive symptoms than those who continued in the programme. Impaired cognitive capacity did not predict lower attendance, adverse events or increased symptoms. It has also been observed previously that cognitively impaired patients respond to geriatric rehabilitation in the same way as cognitively intact patients (27) (28) (29) . The contents of our intervention were in line with preventive approaches introduced in rehabilitation and geriatric care of frail elderly people (7, 30) . Overall, the majority of participants in the current study were able to cope successfully with an active rehabilitation intervention in a rehabilitation centre setting, away from home. No increases in symptoms, pain or exhaustion could be attributed to the intervention. Adverse events during the rehabilitation periods were scarce. In summary, it is our experience that in-patient intervention among frail elderly people is feasible.
The intervention increased the proportion of those reporting good self-rated health and, at the same time, prevented the increase in the proportion of those with poor self-rated health. Subjective or self-rated health is a global measure of health. An individual evaluates health-related aspects in relation to different contextual frames, such as one's age and what is considered normal at that age (31) . Poor and fair self-rated health reflect burden of illness, while the higher levels of self-rated health reflect well-being and functional capacity (32) . Unfortunately, we were unable to analyse the mechanisms underlying the changes in self-rated health. It is possible that self-rated health improved as a consequence of improved subjective well-being. However, in the IG group some individuals may have compared themselves with other participants in their group who may have been younger but equally ill. A change in one's reference in terms of what is typical for people of matching age may also improve one's view of one's own health. Nevertheless, selfrated health is considered a valid predictor of future changes in health (33) , and therefore may be interpreted to indicate improvement in the IG group.
The level of satisfaction with the rehabilitation was very high; 93% of the participants reported being satisfied or very satisfied. Elderly respondents, in particular, tend to report high levels of satisfaction in questionnaires. Processes of transformation from negative perceptions to positive summary assessments have been identified (34) . Thus, certain scepticism may be justified concerning the satisfaction results. In addition, the functional outcome, i.e. the FIM™ score, decreased in both groups. However, certain limitations in the applicability of the FIM™ in settings other than acute care have been reported previously (35) .
The design of the present study fulfilled the consensus report criteria published by Ferrucci et al. (3) on designing randomized, controlled trials aimed at preventing or delaying functional decline and disability in frail elderly people. A weakness of the study, however, is the fact that the intervention was implemented at 7 different rehabilitation centres. Each centre was guided by common standards and guidelines, but they implemented rehabilitation on the basis of their own resources and long-term expertise in geriatric rehabilitation.
At this phase of the study it can be concluded that, in terms of attendance and adherence to the intervention, the feasibility of the programme was good. The symptoms and level of exhaus- 
